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(54) Title: ATMOSPHERE HEAT TREATMENT COCATALYST, METHOD OF ITS APPLICATION, HEAT 
TREATMENT METHOD AND HEAT TREATMENT ATMOSPHERE OF USING THE COCATALYST 

(57) Abstract: Atmosphere heat treatment cocatalyst, method of its application, heat treatment method and heat treatment 
atmosphere of using the cocatalyst The present invention provides a method for using heat treatment atmosphere cocatalyst, 
dissolving or dispersing the cocatalyst into heat treatment atmosphere raw material and the atmosphere directly or indirectly, and 
the cocatalyst is dispersed into the atmosphere material and/or the atmosphere in the form of gas phase or fine dispersion (such 
as mote) in heat treatment apparatus or heat treatment gas-producing apparatus, so that the cocatalyst is contacted with the 
atmosphere material and the atmosphere in maximum contact area, and catalyses and activates the atmosphere. Furthermore, the 
present invention also provides an atmosphere heat treatment cocatalyst for metal material and an atmosphere heat treatment 
method 
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J&ft- &&&&&& *t^it ^Li3L4h t . 

£*3fr*t. ***«*.*U**M.*l 

Jtt £ 0.0003-0.03%**. 0. 0003-0. Q\SMi±¥i<teJk&* 

&&*tm^$i.%ft&^+ £ i-io%**. o. l- 2% 

**#^fL4fc^4fc; **Hk«^.IUI*f-* J L*.t* 0.1-4%**, 4fc 
0. 1-1%^^^tL^:^^. *Jl3M&*&6'. 
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jl*£.£^. 
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to&xfr4t*te&*&Sfcilu ***** V*— *4MMK ^ 
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^!SlBt*»>^0.03-3%**^#Ji^il^^^#, ^ (4a*FM-) : 

M&m* faum* 
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#4&#T. #.&it* 0. 25, Jt#.&iti 0. 15 #>3L#T, aMf*****. 

4: (-er^-^BtiBl^:) ^iUHbfc^lU&#^IL*, 
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^IL«JF|L^^IUIiiH-*^.IL*^*^. ****** 

&£M*J-4l# ( *»: *T&— £4JL ZttoM^Mk* — 

0. 0003 ~ 0. 03%*, 0. 0003 - 0. 015%**. 

2. **LH***iiiJf*t* 0.1-4%*, 4tifc* 0.1-UW*** 

-s.*.*-. a?*. ****** 

#*4fcM.#$te^, TTiaSfr4fcx#4L** *.*ifc*#fc*t*#MF-tf 
iLAiiA; ft&*te/8**#T#***tfJ*4*4M, * 

4**#**»#**IU**tf 4***1*.. /fcJH^IWM*.*.) 

3. *<****Jifc**t* 1~10%*, 0. 1~2%*#^ 
£.*4Ufc. -H-*H,l£, >^^. *P*— 
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3&£*fcfM8t, **4N« jL4fc^> |L4fc#i, &4fc4i^ 

f£SM*> H4fc#i. #L4fc#^t##--#. ^ 

co 2 . H 2 o. !ra,*^#-A^iaA4**ft*^lt«*iMiW»**tai/ t . 
**#flt^^LA*»*Aflt^^LAHN**A*Aiti8^^* 

flH&£ & *t Jg ^ it t ^ ^ # & *t « x £ S A, 

JUS**.***. T4^MM-JMM*T4ML: 

1. a*a^*j*iH*AM^ sfc*u***fc. 

2. >&&&i£x£i±i£tfT&#]'&> 
fl^fc^ilte 40%£;fr. TMNi* l^fcf. 
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3. *a**L*.t-t^**ta5fcn.*4h*.ii^— It 30 5L£;££fc^ 
*E4Ufc 4 tJ!t«l*.^* 4 LH.CQi <0.5%. CH4<0.04%. *JB*JL 

0. 43% CH.* 0. 038%; 40 J&jWH^UR, C0 2 # 0. 63% CH4 

#0.1%, tt«*M*e**^*t*. #IMUMJMLlUk*e,«;L-* 

^A C0 2 # 0. 33% CH4# 0. 03%, 45 J&JM^UR. C0 2 # 

0. 35% C&ifr 0. 03%, 60 ^ >^^J^.A C0 2 # 0. 34% Cfc 

# 0. 03%. 

tf^x£^#— &*^*t 1.25%, £88010 i&£#->frT, T^/fl 

**fc*x£*#— &***ti.is%, >^85or:ia^#-^T, 

«|LAx£4l#— 1. 05%, *JN#**f*X**#*4MU* 

^X^^^^-fi-^^^^Xit^ 0. 20%A^^^,f^it^, & 
JL1. 
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HLA^t**n**. #L^*<0.5 *8t3Ul> «.«*x^*4.^x« 
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<0. 5 *Bfr 
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1.00% 
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< 0. 5 'btf 
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1.00 
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0.21 
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> 1 >b# 
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4 
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<0. 5'M»fr 
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1. 00% 




> 1 'Mtf- 


0. 74 
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600 **';Ml««*MflJ*Mfc. J8W|L*4Se^^LA^# 
#1.00%. ^15^^^#*^A, jU»«^X* 

&^##::fc&£7&£; #jL#90mm, ^ 20mm ¥j 20 # 
20Cr . 20CrMnTi 10 *MbM*^*lt3&4J****» * 

it 4 ***»;Nfr**JL ( i ) M#JiR*4**XA£*e«ft 

i&fij 1mm ( 2 ) ^.jfr*t*Hfc#***A*****4L 1. 

7. ^#J>& 920. 880X3, 850. 830t:#-#T#^&^*»£V- * 
it^ 90kw JMUMtP*. 600 * £ JQ ^ t , i*^4&. 
J84t||L*4fcti4UMl#. #Jl^ 90mm, ^ 20mm 20###. 20Cr 

20CrMnTi t£&& 10 «A^^|,tiiW«t, 4 

8. 920, 880, 850, 830X3^#T#il&^. g^UM^L 
*A¥l#iMi8L&#(i— &it>^ 90kw #-£,iMtP4, 600 ^ £ M & t> 
*t*4U)tJL*#. #JL^90mm, 20mm 60 20 # 20Cr 
20CrMnTi 10 #itMfc^*lt&^***. 4 <MM* 
&J&*££JL. ( 1 ) ^MMf-kit***** ( 2 ) .sl *MMHft*# 
*MHfrlMJM4t. 1. 

9. 4>f9£ 920, 880, 850. 830X3 £-#T 
^^M^J^#-^it^ 90kw JMUMtP* 600 ^ £ *r t. 

*tlWfc#, # Jia 90mm, ^ 20mm &j 20 # 20Cr 
20CrMnTi 10 ^it^^^^t^^*-^^^^*^^, 

4 «l^*flLiU&**-lll, (1) 4MMf-t*,«**JR* <2) 

^###«**#***IH**JML 1- 

10. ^#J&920. 880, 850, 830X3 ^MtT^^Jfc^, & 
itA> 105kw #iU#M&*r 1000 32£#*rt> 

2 'MWIM^JO&iMfc. ****»T*-*.**4**l*L'MkJ&, ^ 
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11. ^*'J>£. 860. 840. 820^£-#T#;*L& ;S l. 
105kw 1000 3> £ # ^ t , # 0. 85 % , 

xtJLa90mnk ^ 20mm^i££©J#^L# 20 # iM^20Cri£#.20CrMnTi 
-&#^10#, at#2^*«*<M^ J Lll*»***.**J&. 

& i - 2 

b. gypwft: 

1. aT&feMU. 13. 16. 18. 20. 22. 25. 27 tfiMNHf. 
>sr&. 4Ul^*ffJl^i*6lf 4*5. 6. 7. 12. 

2. tfT£^£^tt*M££-4h ;MH**JLtf**IA* 
>&#lttf 8. 9. 10^11. 

^. **&it^ «9ft4fc^. ^&&*fc. JLt.£*t. 

citft^A^ -&4k*asi. 
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RX *U £.**l¥*.4Mi*l't«* 

0.6%^:, /8-fiML 4tfL*^ HHfcJ-« 

10: 
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fk&n 13: 
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£ifc*| 15: 

* ^LH J» # V « * t **» 0. 0003%t: -=» , A 
16: 

Tifc- fc4l**.4M*t*M* 

fel^jp ft, HEHH^A*4A«^ *.*U**Wa>*«* 0. 005% 
*, *A£*Wi*4t*. JS-fHM^ifcfta^LlL**^^*. 
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£*fc#J 17: 

#Jfl¥*fc» RX ^> itSfc^ i&MF^UMfc 

0.0008%^, Jl-fiML Tit.***. iWfci 

18: 

fomf%L* T*. ifc^HP^UMJMJ** 

19: 

£jfJ¥*t, 2*** T*k RX 

20: 

TfciKlUU Jt*/*^*. 
21: 

fr^m* **£*19I&41#. m-Ti*4L* 4LM**9>* MM*fr, 
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g^-fcl 22: 

£ ^ IL J» # ¥ # t **» 0. 03%* # T **» 0. 6%* 

23: 

**UUMl- + 0. 002%*tf **» 3%*ti4tt 

4fr, /8&nH93MUSs tffiML Tit** 

24: 

*» 0. l%*tf *m#i, Af**** IL^L**, T*.*** 

£*fc#| 25: 

ft/BTit, T^, 3L&*L*t+A*'l&M3kMLWl6 

&-ft®L^$L%ft*t, #J»A«^**4BB 
**l+***UMf— **WAM *l*atx* £^31 
j**Wa>*** 0. 01%*, &ffr&Mt& *l***Hlx* 

#0.5%*, ;M.&*lili**&. fl-f«4h*fc«*UMA 

^ 26: 

T*L RX L *.&WUh*LMM3k 

£ ^JUSi*H§.^t:tt 0. 003%*, Hfc^^A^ 

J*fl4A»-fttt J8-F*ML Tit***. 
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27: 

titm^tiL. t^. &4L?4i4t J UMiifc* 

#W4£~1Nk\&Aft#, # 0.0015%^:^^^ o.3%$#^ 

******** t***U^~*^**. 
28: 

Tife, RX *, RX*^ 
^n.^Jit^^-t^^-^^^^-Bt' # 0. 006%$ ^ 

ft, fl-fiML ^H*^> ****>. Witi^. 
29: 

******** t**» l<***tf***fL****. #^1* 
*, ;Ml£*3i#*#. J8*F**. T** 

£4fc*| 30: 

******¥* + *** 2%$#'fc#, )B*T*****. JB-f 

3tfL#J#% 
afcJM 31: 

*********** t****» 1%*****. fl-f*** 

***i£, T*******J:S*£. 
£*#J 32: 

&JBY*. &*. T*t* RX *, *** ******* 

**t#4£--*M*t*****Bt. *&************ 

**UM*--**A>*rt. **&**&**x*£******v£ 

#6%$, JB-f*** ***** ft***. **X« 
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33: 

4L Ml**-. T***^ iwtx-fc**- 

34: 

jML**.****. JBf**L MUt*. Tit.***. 

RMfcx£flLJL 
££.#1 35: 

JB"F*4L If- 

36: 

4Ut, jb-f*ml 4i£**, MUt*. T*****ifHfcx«a 
A. 

ft^M 37: 

AJQipit. T£t> RX £.£1. &4L9A#A 

****** t**liUMI--- fcl^^rt. ******* 
stx*** 0. JB^**. 4ifl**% fL***-. 

£;&#J 38: 
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11**9-. *H&x£SA. 
Jfefeftl 39: 

£^JUMHML&ff t**» 0- 003%*tf Sf^iHfc, **» 2%*# 
gjMti 40: 

*, Af-^ML fL**». T#.$9 

it, »H&x«aA. 

41: 

^^LILJ**^^** t^***" 0- 0009%***:=. JUfc, 2% 
*-f*4L ***** &***, T*****»Hfc 

£ifc#J 42: 

teA¥3&, T*k RX jfc&^^UM^ttf 

*t -***JPrt, **i****»*^*£**U*# 

0.01%*, ^^-iL^^I^ii.^**^^^^*^ 
1%*, JB-F**. TllftiM- 
A. 

43: 

ItiaT^ T*fc* RX £.£41. i&^^U^ 

*«iMt#t*&*— tflfc^H** 1 *. # 0. 006%*#— 2%* 
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m^^L. f.^*^> ^n.***. ftfa 

44: 

** ft***. PHfcxttatA. 

£*fe#J 45: 

*, ^2%t:^.H.IL^^, 4&ft-&^ 
46: 

*£*4ifu l%:£#iLft<^, flf"** 4&ft*>#^ 

***JiiWtx.t;sLifc. 

£*M*J 47: 

^/flf*^ T^. RX jfc&^^UM^ttf 

#-#^IU^Bt, ****** -S.*¥*. ****** V* 
*#*&** +*»*IJUM1-— &il^*rrt> ******** ***x 
*£^JU&*H&^*# 0. 006%$, **^*V***tf*^***l 

#^0.6%^, JB-f*** ft***. T****. **x 

£** 48: 

40JT*t> C** rt* T*fc, RX ^ *^L* J L*^. 
****#t*^— #*^L**#*. * 0. 0Oe%Jt*xft* % 1.5% 
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/8-f$ML $L%.*^ T*:*iM~ Wx^Si. 

£;&#J 49: 

s§k *$L%*&^ 
50: 

ft«t«f. J8-f*-*L T*.***. *#. 

£*M*J 51: 

tt-MUU*. «f**L T«.»**JLlWfc 
52: 

T*k RX \, 3Lf&\. flt^MFAfrtt 

Sr, fltwi. JM*#*. tH.***- JMfcxttaA. 

53: „ 

JtJfll'Jfc. T** RX ^jfc^Ufc^^^UR. 

jfc$*l-9!£*#, ft4&-fc^, 
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54: 

flf-*** *ft**. 

ft***, JMtittaA. 

**#J 55: 

, 1%*****.*. #«mhe&*#, flf-JML *ft 

**. ft***, T*.***- 5Mfcx*;»lfc. 
^afc-fcl 56: 

*^ftJ*#¥«Wfc*+^«**» l%****iMMft 
*JL* (*#^«.4b^#r^***»****) . #1"**. *ft* 
*, ft***, ^^Mi^^tfil. 
57: 

Itm^tiL. Tifc* RX *J**l, 

V *#! t 'I*.**— ^ ft . IMfc 

^^^^itxi^^^^-it^l-^ l%$, 

£ *l#U&*H&>Vi:tt MJ*tt*4f*1*ilA** ****** 
x*^0.2%t:, /8^**> *ft**> ft***-. T*L***. * 

£afc#) 58: 

rt*fc» Tit, RX ^ Kt^^'L 
ftm*#t##-^*ft##tf» #i.i%**WWVf*k 2%^: 

ft, #^**, *ft*** ft***, BHfcitaLA- 

£afc#J 59: 



-25- 



WO 03/006700 



PCT/CN02/00486 



^HJl^HJMfrt** 1 0.002«4*«*MMfr. 2« ****** 
60: 

tsnhmu*-, mT&#L* ^il*^. *.^*j^, *r&^>M^ 1% 

61: 

*^*l*#¥*MH9U* t 0- oowM:**—***!-^*. 
**»1%******, J9-f*^ T*.*** 

62: 

4fcJ8f*L rtik T*t. RX \. &*L, 

#t***£— #MM.****. 

£4Mx*«* o. 006%^:, &ftft£fiMtA>*& *L***Ma>* 

**2«, MT&tiL. ft***. BH*.x£ 

^ifcM 63: 

ft.*!?**. Tit, RX fc*,**.*-^ 

HfliM^t ***— *M**llU**W. # 0. 006%:£*S &St*— 

JQ-f^Ml. T*.***. 

&** 64: 
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65: 

-fc^lIU**** t*M* 0. 02%$#Sf 1. 2%*#>*m 

66: 

67: 

Itm^EL. t>&. fttii. T^, RX ^, 

£ fcif £ ^.lUSJW^*** 0. 02%^, Ifc-Sttf £ fcit^* £ 

0. 6%* , A-?-**. ^H.**** * 
68: 

JUST*. T*k RX A* 4 *., 

rt, JS-fiML Tt^^t, flH*,i£&JL 

69: 
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ft**, ft***, T#l$*£~ BH&x23U£. 
70: 

^^lU&^Slt^^ 0. 002%^#£fr:fct&4ir, 2%^#^& 1[ F*t> 
1%$^^^, tf&*H3£*#, #^*** *ft**. ft***> 

71: 

^^M,, #^-iMU&, fl^*** *ft*** ft***. T 
&&*i&*lHUi£SJt. 
£afc#l 72: 

&JBip*L T*t, RX \. Aftt. &\^\fc#J 
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